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(54) COMPOSITION FOR FORMING RLM AND MATERIAL FOR FORMING INSULATION RLM 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a compositjon capable of forming a coating film excellent in thickness 
uniformity, hardness and dielectric properties by incorporating a specific alkoxysilane hydrolyzate and/or Its 
condensate and a silane compound having a specified b.p. into the same. 

SOLUTION: This composition contains (A) a hydrolyzate of a compound represented by the formula: R1 aSi(OR2)4-a 
and/or its condensate and (B) a silane compound having a b.p. of 300" C or higher under normal pressure. In the 
formula, R1 and R2 are each a monovalent organic group. Preferably, ingredient A is a condensate of hydrolyzate and 
has a wt average moLwt of 800-100,000. Ingredient A takes a two-dimensional or three-dimensional structure as a 
base polymer for film formation. When applied to a substrate (e.g. a silicone wafer) e.g. by spin coating, the composition 
can fill the grooves among fine patterns and, when heated, undergoes the hydrolysis and condensation of ingredients A 
and B to form a high-mol.-wL polyorganosilixane, thus forming a glassy or giant polymer film. 



V. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



/I 



04/12/24 20:34 



Japanese Patent Provisional Publication No. 2000-309751 



(i9)B*B»»/? (jp) «» ^ H # 11= (A) mmmmksis^ 

#112000-309751 
(P2000-309751A) 

• (4?)4aiB yjSimi^7B(2ooo.n.7) 

<51)Inta' »8"iE^ FI r-73-r(^) 

CO 9D 183/04 CO 9D 183/04 4 J 03 8 

183/02 183/02 6 F 0 5 8 

HOIL 21/312 HOIL 21/312 C 



tmS:& mS:» »:$i6(0«:s OL (^12^ 



(21) om^ 


1($K711-1189S2 




000004178 










(22)tfUIIB 


7lS11^4^27B(1999.4.27) 












m\i mm 








3toe«ff*KS3S=TBn«a4<5 5»x-f 
















Ills 0tm 






















(74)f«lA 


10008^ 



















(54) mmo^m SLmmmmgLm^^mimmim^fi 



(57) [Hi^I 

(A) -1^S:^R» . S i (OR2 ) 4.. 
(R« i3J:a^R2 |l|g-T-tS*oTV;Tt)J:<. Iffi 
oW«S^^U a rt: 1 - 2 (?5SSc$:^-ro. ) "C^^ix 

(B) «ffit»O»;S*5 3 0 0t:a±-C*>6'>7Wb-& 

4^. Sr-g-^^re^js^a^ttp 



4$M2 000-309751 



(A) Tf2-K^ (1) X^m^ti^it^ 
R» . S i (OR* ) 4^ •••(!) 
•e;Miffi<0^aSr^U a tt:0-2(^S»*S1-o ) 

fjihxji\z (B) «ffi-e<7)»jgd5 3oo'C£ii±-efc6>7 

1 OOfififfllCi^UT. (B) J^^dSl-SOSSSBT? 

isf *3g 3 ] 1 ^(Dm^m^h^i ^ ^ ^ 

[0 0 0 1] 
[0 0 0 2] 

y;& (S i02 ) m2J5#ffi$i^r^^'5o -^rUT. 

OG (S p i n on Glass) WkbW^fl^^v' h 

10 0 0 3] -^rr-e. #H5p6-l8 120 1-?-^«(C 

itei^^i&fit'rar t^ewt Lri3!3. ^^^^fii^d:. 
fi^O^fji < 1 1) 1 a<^7clRSr^tf*«^-^t:-&ft t . ^ 
it^i^ti:mM't^'^Xtj:i>. »:¥*&^>^l:;d5 5 0 0£il 

(0 0 0 4] ^1t. WO 9 6/0 0 7 5 8 -^^^^^iCtt, 



mttm'-^7r:^nx\*^i>, 

(0 0 0 51 4#Ba¥3-20 3 7 7-?-^«l;itt. 

(omit. mm^y^^-^izx^^m^ff^^tim^xhox 

[0 0 0 6] Lf)^i.s ±faoJ:5i-> i^y^^t^mz^- 

[0 0 0 7] 
[0008] 

[^^»»-f-6fc*S)<^^aJ (A) Tia- 

«^ (1) X^^ix5{b^i^ (e^T Tfb^itfeJ (1) J i: 

R« . S i (OR2 ) 4-. •••(!) 
(R» *3J:t/R2 ttf^-Xt>S*oXt^Xt>J:<. Iffi 
0#BIS^?j^:L. a fl0'-2OS«C^^1-o ) ^£hX^\Z 

(B) «JEX<o»jed5 3 0 orwixfcii/y^'fb^ife 
(&sT r (B) fifc5^J <!:t>v>5) . t^^f 

(A) (^^7K^^^l'&^»^) loosagptw 

»LX. (B) j*^;)Sl-8 0mSSi5Xfc5ri:d5»^ 
[0 0 0 9] 

y -r- 1 LX. -fb-g-*!! ( 1 ) (OAPTk^MBS-g-ifeis - 
-H2>:7c«j/^«ig^<l: t). wttlw (B) i^yi^it^m^ 

ii;^trv=x-h«fe*^twj:>). i/y =i:x?>3:x>*if(DS 



0. 

#-5o nhth^mn. t&Mm^^mx\ ^muzsti. 

*[oo 1 0] rr-e. ±f^AtJ*5>«^^tt^ ±f2{l:^ 
(1) tc^^tt^R^ o-S"r'<x;65ini^^>«$nTi> 

Vc%^ (1) <olin*5W»4S><Di^7y-/uSdsie^LTS 
i -O-S iiK^^?^^L^t>t^-Ci>^^^ *%^x- 

[0 0 11] J^JIT> ^tc^^«cffli.>Pjix^ (A) 

(B) ja^^/^if^roi^^rKMU ftt^-C. *«5«<7)afiK 

fnm 21 (A) fife^ 20 
^|g_.J^^ (1) -e^^ix^^b^ifei (1) IC*3V^-C. 1 

i/y i/v^/^S/.f^*^Jfs-<?:**^'c:-#^, crT\ 

r/^^>'^S^ UTtt. ^f'/l'S. aif^/US. T'nt^'/l. 

>^-ct)J:i\ -itt* (1) f-*5i>r. ry-/wSi:LT 

7" d ^ 7 3: n/Ug, 30 

[0 0 1 3J (1) -CS^ix^^^l^'&^x^**^^ 

5P h^-n-T'ozK^-Vi^^V. f h^- i s o- 
-fuf^^^^z-yy-y. hy- n-y h^iyy>. y-by 
-sec h^i/i^7i^. xh7-tert-:/h^ 

yi'^/uhv^h^-y-yy^s >f"/^hy-n 

-T^pzK^i^v^y^x y^yP h y- i s o-yn;K^'> 
-s e c-T'h'^lr-i^i^^V. ^^/Uhy~t c r t 

y> h^>'i^7i^^ ^t^/uhyaih^^v-v^^:^. ^^f^/u 

h y-n-T^n^^^i/'V^i^. ai^/Uhy- i s o-:/ 
a^^i^i/y>. ^^"9-/^^1) -n-y b^i^i^y^. ^ 
f^/Uhy-s e c-^h^'>'>7V. 31^/Why- t e 

fri/uh y> h=^->'>7:^. tr^/v h y 31 h^v'v'^ 
X. K'^/Why-n-T'DxK^C/v/y:^. tT-zW h y - 
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hy- t e r t-:?'h^'>'>7:/> tr:^/uhy 

tr/uh y3Lh=^i^'>7Vx n->^o tf/uhy-n-:/o 

df^lr->i^7>'. n-:/nf/Why- i s o-T'oxK^i^ 
n-:/Dlf/Why-n-y h^i^'>7V, n- 
T'Dtf/^hy- s e c-^h^v'-V^:^. n-T'olf/P 
by- t e r t-y h^'>'>7>. n-:/nfc^/Uhy7 
i -T'nf/u hy ;^ h^'>'>7:/. i 
-yn fcVUh ya: h^v^v'yi^H i -^0 tf/U h y - n 
-yn3lf;^t^->->7^^. i -:/cilf /Why- i s 0-^0 
^^yiyyy-, i -7'cifcf/H-y-n-:/h^v">7 

i -T'cifcVU'hy-s e c-:^h^'>i^y>'. i- 
T'nlf/Uhy- t c r t-:/h^'>i^7V. i-^of 

/n-y 7aiy ^'>i/7>. n-ii/f'/i- h y ;^ 

n-y^^/^^bV^h^i^i^y^. n-'f'^/^V))- 
n-:/DjK^'>i/7>'> n-r/f'/l^hy- i s o->^n 

n-:^^/Uhy-s e c-T^h^v^i^yV. n->^^/l^ 
hy- t e r t-:/h^v-*>7>'. n-y^^/Uhy^'* 
/^'Vi^yV-. s e c-:/^/^^y-?' h=^'>->7>'s s 
e c-yf'/l'- i - h y^ h^'>'>7V. sec-:/^ 
/U— h y — n-T'DTK^i^i^yi^. s e c — ^^/^— h 
y- i s o-7'o2Kd|r'£/->7V, sec->^^/U-hy 
-n— y h^'>'>7 ✓'.sec h y - s e c 

-:;^h^->v^7>'. s e c-'/'f'/\^'- hy-tert- 

:/ \^^-yi^y>. 5 e c-yf'/w- h y^ay^-Vv'^ 

t-:/f^/^hy h^v^v^^^-. t->^f^/W'>y^ 

V. t -:^^/H-y— i s o->^ci2K^i/i^7>'. t- 
zf'^/^V}} — n-:fV^'^'^y>. t-y^/uhy-s 

e c-y h=^v">7 V. t-T'f^/l'hy- t e r t-:/ 

7rc:=:/Uhy-n->^n2K=^rv^v^7:/. ^o^^i/H- 
y - i s Q-T'DzK^v'v^y^'. :7a:=/U h y - n -7" 

h y ~ t e r t — y h#'>i/7>'s 
yUhy =2^v^'>7V. v^>^/U^^> h^i^-^yi^x 

^•>v^^:^. >?;»'^/W-v^- i s o -7'n3j^:^->ix^ 
-s e c-'/V^iyi^yry^ i^j^'f'A^-'J-t e r t- 

/WV^y h:¥v^V^7>'x h^'>V^7:^. 

y>, i^Ji^/U-v^-s e c -:/h=^->v'7>^x v^^^ 
/W-v^-t.e r t->^h=^->v^7V, v^3if"yw>?7*y 



(4) 
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-n-:/crzK^i/v^7>'. v?- n -T'o f/W- v^- i s 

h^v'V^:^^ i;-n-7'Dtr/U--:^-s e c-:/mr 
^/'i/y^y. v^-n-T'Dt'/U-v^-t e r t-y h^'> 

- i s o --/^ ti*/Uv?/ h =^'>>7 v^- i s o 
Dfcr/Pi^3ih^i^'>9V. 5^- i s o-Z/Df/U-i^- 
n-T'oxK^v/v^^ V. v^- i s o-T^nf/P-v?- i 

n-y h^'>*>7i^. V?- i s o-l/ne'/U-v^- s e 
c-r^ h^'>i/^:/, v^- i s o-^D t^/» — v^-te 
r t-y h^^v-^^. s o-T'P tr/^~i^~7 

n-:/D;}^i^v/i^7>. ix-n-^^/V—v^- i so- 

i;-n-:/^/^-v^- t e r t-y h^^i/v'^V, 
e^-n-y^/V-v^-^^aiy ^^C/i^y^'. v^- s e c - 20 

-f^jv-yi^ V^'y^^yy^^^ v?- s e c -r/^/ui^a: 

i/i/7>^, i;- s e c-r/^/l—v^-n-T'Dd^^v'v' 
7^^. v^-s e c-l^f'/^-v^- i s o-T'DzK^^i^e/ 

i^-s e c-:/^/^-':^" s e c-:/ h=^>i^^>'. 
-s e c-l/f'/^-v^- t e r t h 

- s e c-y^/>-i^->'^>'=^->'>^>'. i^-ter 

3ih^v-V7>'. v?- t e r t -T'^/l'-v^-n-^^o 
sK^v'Vyi^^ v^- t e r t -^^/l^-i^- i s o 30 
xii^^^y^'y'y^y. i^- t e r t -r/^/i^-i^-n h 
^'>'>7y. t e r t sec h 

^-y'yyV^ v^- t e r t -:/f-/U-v^- t e r t 
h^->i^7>'. i^- t e r t 

^yyy. v?7:c=yvv^/ h=¥v">7:^. v?7^:=i/u-v? 
—3: Y^i/^yy"y^ v?— n—T'cisK^i^v^ 

7:/, i;73i:=^/u-':^- i s o-^^if^^'y'^yy'y. 'y 

ysL^^/l^-i^-n-yh^iyi^y^. v^7^=/U-v?- 
s e c~>^h=^:^->7:/. v^7^=/P-e^- t e r t - 

y-^y v/K^^T'otr/Why^ h=^">v^7:/x y-^ 

pT'Df/Why y h^v'v^^^^. y-hy^noT'otf 
/uhD^h ^>'>y ^yfl if «r^tf 5 i: -c# 5, 

(00 141 »*U<«:. T^h^;^ h^->i^7V. 
^:c.hi^i/i>^yy^ r h7-n-:^nzK:^v^->7 V. -r 

h7- i s o-T^nd^^v^v^^V^ r 

yy, ^f^/uhy ^ h^->->9:^. yf'/u h y^i 50 



y - i s o-7'n;Jf=^v'->7 V, o^^/U h y > h=^*>'> 

:i:^/whyj^h^'>v'7v. tr=./u h y > h=¥-> 

ir::^/Uhy3: h y h 

;^ h^v">7V. h^'>'>7V. v^:i^^/W 

— /Ut/^ h^*>v'7>'. v^7i=.yuv?^ h^">'>7>'> 

[0 0 15] (1) <?5AD7K^ffi^«b'e*>^ 

(A) ^^n. hht^Cib. i^-^m (1) ^AdtK^. 

i.^ibtv5«SE««g<0#ffiTJw. (1) ^iS^l- 

(1) ^Mi^im-m^^^x. it^^ (1) <^ad7K5)- 
fm^^t-^^^ttm%\^^\ (A) ^5>co#y:^5^ 

(i. $f*U<<l> 8 0 0-- 1 0 0, 0 0 0, 

u<fis 1. 0 00--50. ooor-feSo 
[00 16] *Biqi::*5v^X. (A) ^iJ'fi. i«*l* 
T-*? 6 V >li 2 mJeX±^fifffii-6 r i: 6, 
[00 17] (B) J^^ 

(B) ^EE-C(O».^d5 3 0 0'C£A±X-*>6->7 
^''fl^'^^-efe'So ±fE^iET(D^,^^;55 3 0 0r£l±T*fc 

T^h^^i^ i^y>. 7" Vy 

njK^r'>3i h=^-» ">7>> y'Vy^Ts (i so— 

hA^S/) v^yi^. 7^ h7=^:^ (s e c-T'h^i/^ h^^r 
v^) -yyy. x h7=^:^ (t e r t-T'h^v^^h^ 
i/) v'y^^, y-Vy^:^ {y ^z^^-y^sL^iir'^y) -yy 

7^t->^ (i s o-7'0/K^*>-n-:/o3K^-» 

^y.y-Vy^y^ (s e c-:/ h^'>-n-7'cz3K:¥v') 
v/y^^, xh7^^ (t e r t h^-^-n-T'ojK 

i/) v^7V. 7" h7=^:^ i s o-T'tn/K^. 

-yyy. x hy^:^ h^- i s o-T'osK:^ 
V^^T. (n-T'naJfaF-v'- i s o-T" 
nzK:3^^'» ->7:/> xh7^-^ (i so-T'cTTK^ix- 
i s o-T'ojK^v/) i^^^^. "rVy^:^ (n-^ 

i s o-7^nd?^» i^y:/. ^ (sec 



(t e r t-y h^-V- i s o-^oi^^i^) ^yyy. 
r Vy^^ i s o-^D3K^-» i^y 

h^:^-?^ (i s 0-7'C2 2}fdr'>3:h:^->31 

r h7=^^ (s e c-:/h^'>3:h^v'3ih:^v^) 

-T- (t e r t h=^i/^ h^->Ji h 10 

^yyy. yVy^Ts (2 -3if^/i'-^^'>o=^-» 

i/v/CxP^i^^-, ^:5^f--n-7'P3K=^t^v^7>'. 

i s o"-7'P3J^=^^>v^i^7>'x '^^•t^-n- 

^ft-f — t e r t h ^'>v?'>7 y. ^^ri^:7al 20 

y :3^i/v?v'7^^t:';^ (^^1^-n-7'p2K:^->v'y/^) 
^9^y^ \£y^ so-:/P3K^-» p'^^^'. 

s e c h ^'y) i^^y^ t e r t - 

^-y^ \fy^ h=¥^/'>y/^) ^^^'x tr;^ 

i so-T'P^^i^) ^^^'^ n-T^h 

V. fc*-?^ (^^^1^- t e r t-:/h^-» ^^y. i:^^ 30 

^i^v^y^^) ^^y^ 1. 3, 5. 7- 
^ |.y_n-7^n2K=^->-l. 3, 5, 7-7^1^7;^^ 
/Ui/^ay'hy'y^^'^y^ 1» 3. 5. T-'rhy- 
i s o-T'pjK^'^-I. 3. 5. 7-r h^-?*^'/^*^ 
^P7^ h^v^P^f-i^x 1> 3' 5. 7— f-h7-n- 
3, 5, 7-r h7;^^/^•>^P7' h7 
v/P^1^:/, 1, 3, 5. 7-Thy-s e c-yh^ 
i/'l, 3, 6. 7-7^ h7^f'/^'>^«=»7^H7->o^ 
1. 3, 5. l-Thy-text-yh^'y- 
1, 3, 5, 7-7^ hy^f^/^v^^t^v^ H^'VP^f- 40 

1. 3. 5. 7-=rVyy:^y^'y-i. 3, 5. 
7-^ h9'>P^*:^. 1. 3, 

5. 7. 9 — '^y^^V^'y-l. 3. 5, 7, 9 — 5 

^^^pt^/uc/^ p^>'^'>p^1^v, 1. 3, 5. 7. 

9-^>.^3: h^'>-l, 3, 5. 7, 9 J^'f' 

/wy^u^l^^i^o^-^y. 1. 3. 5. 7. 9-^> 
^-n-T^P^K^'^-l, 3, 5, 7, 9— <V^>f^ 
/^i/^p^:/^v^P^1^>'. 1, 3, 5. 7. g-'^V 
^- i s o-T'P^K^^^- 1. 3. 5. 7, 9-^:^^ 
;i<f-/Uv^^P^>'^v''=»*'t^^- 1» 3' 5, 7, 9- 50 
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'<:^^-n-:/h^>-l, 3. 5. 7. 9--<>'i5^;^ 
f=-yl.V^n^>'^->0'^-?"i^. 1. 3, 5. 7. 9-^^ 

>^-s e c-:/h^i/-l. 3, 5, 7, 9 

^/t^/Ui/^a^^^i/u^-^:/, 1, 3, 5. 7. 9- 
t e r t-yh^->-l, 3, 5. 7. 9 — ^ 
>'^^^/^V^P'<:^^i^P^1^>. 1. 3. 5. 7, 
9_^V^:7^y:^^i/-l, 3, 5, 7, 9--<>'^-?« 
f^/^•>^p'<:/15''>p^1^>'x ^^i^y^<oMM, 
¥*&^^S4 0 0«±<^, jKy^f^yW^ h^^v'i/P^-l^ 

T'pjl^^-Vv^p^i^^^. jKy i s o-y^^^ 

s e c-yh^yi^^^i-y. ^^y^^/v 
"teit-yh^yi^^^-^y^ y^^/^^y^/^ 

yu^^-^y. jKy :J^^i^i^»SL<^fiS¥*&^H-S4 0 
o«±<o. jKy t*^/u> h^'>->p^i^Vx 2Ky \f:=-/v 

h^->i^p=^i^>'^ J^y li'^/^-n-yDJK^v">P 
^^f-^-x JJ^y t'^/^- i s o-T'psK^-^i^o^f-Vx 

3Ky fcr=^/>-n-:/h^i^i^ci'^'^>^. 2Kytr=:/u-s 

g c-:/h^v^'>P^i^'-^^ 2Ky Ifn/W-t e r t 
h^v^'>p^l^>'x 3Ky /w:7aiy ^•>i^P^l^>'. 
;Ky;?^f"U'>'«»<0SS5)^^S4 0 0£iL±(??\ sKy^ai 

^/U;?^. h^'Vv-P^f-^s zKy h=ar'>v^P^ 

1^>', ;Ky :7*-/^-n-7'p3K=^v^'>p^i^^. ^y 

s o-ypjKaF-5/i/.a^f^1^>'. jjfy^^n 

^y^^^^-fY^yy^^-^y^ 4^y ^^n^^/^-s e c- 

:/ h^i/v'P^i^^. 2j^y t e r t 

yyu^^i/^ zKy ^">•>p=^1^>'x 
y ;^f^ixi/1»SLOSS¥*&:&^l:4 0 OJex±<o. J}^ y 

h:3^V->P=2^-^V. zKyi^:th^ri/i/P^f-^^x jKy 
i;-n-7'P2K:3^v-'>P^1^V. zKyi^-i so-::^p 

3K^•>•>p^1^v. ^])''j-n-y v^yy^^-^y^ 

/Ky v?-s e c-y h^i^v'P^I^^. jKy>^- t e r 

t'-y^^^yyu^'fi/^ ^vi^y:^y^yy^^^y 

[0 0 18] ztih(r>yyyit^<o^t^s »*u< 

h^-y) y^y. y'h^^^ (si^^y^h^y) yy 
>^ "rhy^^ (n-yti^^ysLh^y) yyy. t 
by^:^ a s o-y^^^y^h^y) yyy. -rh 
y^y^ (n-yh^y^h^y) y^y> r^h^^;^ 
(s e c-yh^y^h^y) yyy. "rhy^y^ (t 
e r t-:/h^'>^K^'» yyy. T^^y^^^ (7* 

t^sih^y) yyy. "rVy^:^ {^:x.v^yzs:,v^y^ 
v^y) yyy. "rvy^^ {n-y^^^y^v^y 
^v^y) yyy.Thy^^ a s o-yti^^y^L 
}.e^i^3Lh^y) yyys u-yh^y:^ 
h^ifv^^ h^y) yyy> y' yy^y- (sec —y 
h ^-y:s:. h ^y) yyy. Thy^:^ it e T t - 
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y^h^v^^h^v^^H=¥i/) -Vyv. f'hy^T. (2- 

yw) ai^i^, 1. 3, 5. 1 -T-Vy-n-'f^'^^i^ 

1. 3, 5, 7-r i s o-7'o2K=^v'- 

1. 3, 5, 7-r hy^f'/l'v^^nT^ ^7V'CI^1^ 

1, 3. 5, 7-7^h^-n-:/h^i^-l. 3, 
5^ 7— ^ h7P<^/Uv^^ hy v'D^1^:x, 1, 
3, 5, 7-7" h7- s e c 1, 3, 6, io 

of^ h7V^D:^1^V. 1, 3, 
5^ t e r t-7^h=^*>-l. 3. 5. 7 

-r hy;?'^/^'^^ »=7" h7'>D^-^^V. 1. 3, 5, 
7-r 3, 5. 7-rf>7.?«^/^ 

i/^'DT^ 1. 3. 5. 7, 9-'<:^^ 

3^ 5, 7, 9-^V^^f^/W->^n^ 

:/^i/D:^^f->', 1, 3. 5. 7, 9 — tViJr^ih^v/ 
-1, 3, 5, 7, 9 — :v^y^/Wi^^n'<>'^'>o 
^f-V. 1, 3. 5, 7, g-^V^J'-n-ynzJ^^i/ 
-1. 3, 5, 7, 9 -^:/i5';^^/^'>^ 0'^^^*>'=' 20 

1, 3, 5. 7. i s o-T'o:!}? 

:3t-v'-l, 3, 5. 7. g-^^'^.^f'/W^^cz^V^ 
'>^i^r1^V. 1, 3. 5. 7, 9 < - n h=¥ 

3, 5. 7, g-^^-^^f^/l-v^^D^V^i/ 
o^iJ-i^. 1, 3. 5, 7. g-'O^-s e c-:/h 
:3^->-l, 3, 5, 7, 9-^>'^/f"/W'>i?'n-:vi^ 

v'n:5^^f->', 1. 3, 5, 7. 9 :>-t^-tert- 

-fV^iz-X, 3. 5, 7, g-^^'^^^/l-i^^^D-? 
:^^->p^-t^>'. 1. 3. 5. 7. 9-^^^^73:y^ 

3, 5, 7, /^"^-fVi/^u^^y^-y 30 

sKyT^f-zl'-i s o-T^nzK^-Vi/ci^l^:^. sKy 
-:/ K^v"X=^1^^^ p^^/W- t e r t 

v/ixo^l^:/. dfy /^/i-:7*/:^5^i/o:^i^v. jKy 

i^y h^'>i^cx^-S"^^ 2Ky h^^i^i^B^-t^V. 
y v^-n-T'njJf^'^-VcJ^f-^^, xKyi^-iso-T" 

[0 0 191 ±8E (A) «^^S:«*-r5fl:^«l (1) «r 

/u^fc^x 0. 2 5-'3*/K^7k*:ffli'^5r 

0. 3-2. 5*/VO**ftI^5rtdS4$|-jif^L. 
l\ SfedD-r-STK^^fi^^O. 3^-2. 

[00 2 0] ^fc. (A) J«5>*«J5g-r5^t^^ (1) 
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mh^iz-^y (r-tf-z^T-t h-^- h) hy 

V. h y - i -y'pxK^'^ • (r-fe^/w-T-fe h-f- 
h) hy-n-:/ h^'>- (r-fef^/i-r'fe 

f-^:/, hy- s e c-i/h^v'-^y (r 
•fe^/ur-feh^^-h) ^^^y. hy- t-:/h=^i^-^ 

- \^y^ (r-t^/ur-fe h-^- h) V?- i 

-:/h^->- tr:?^ (r-fe^/v-r-t h-t— h) 

/^r-feh:^-h) ^y - i -T^nzK^^rv^ • hy 

>^ (T-fe^/^rt h-^- h) f^^V^ ^y-n-:^h^ 
y- hy^ (T-fe^/i-r'fe h':^— h) ^^v-. ^y-s 

(r-fef^/i-r-t h-:^-h) ^^J' 
y, ^y-t-T'h^v^- hy^ (r-fef^/wrir h:^- 
h) Tby^^ (r-fe^/^r-fe h-^"- h) 

V, hy^h^i^-^y (^^/l-T-t hT'tT'— h) ^ 
^V. hy-n-7'cid<:3lrv'-^y (Jcf-yur-fe hT-fe: 

f-^v, hy-i-T'osK^i^-^y (^f^/i^ 
T-fehrtT-h) f'^^'x h y-n-y h^-> - ^y 

(jL^/l-r-t hT-fe-r— h) ^^^'s hy-sec-^ 
h^t">-^y (Ji^/i-r-fe hr-fer- h) f'^J'i^. hy 
[.dlF-i/.^y (3:^/ur-fe hr-fex— h) f^:^' 

v?jih:3^i^- K';^ (3:^/vr^ hr-fex-h) 

h) i^- i -:/BsK^i/ • tr;^ (ai^/ur-fe h 

r-fehr-fe-r-h) f"^:^. ^:^-s e c-y h^>- li' 

ix-e-^^ (zc^/wr-fc hr-fex- h) ^y^ih 
hy>^ (jif^/ur-fe hr-feT^- h) ^y 
-n-T'od^^t^i/- hy;^ (zc^/ur-fehr-feT^— h) 
^^^^ ^y- i-::/osKa^->- hy-x (:ti^/wr-t h 
r-feT^-h) f'^^^x ^y-n-r/h'^'V- hy;^ (^i 
f^/i-r-fe hr-fcx- h) *y-sec-:^h^ 
hy:?^ (it^/PT-fehr-feT^-h) ^v- 
t~yh^->- hy;^ (aif^/wr-t hr-fex— h) 

ys Thy^^ (ot^/uz-t hT-fer-h) f^^^-. ^ 

y (r-t^/i^r-fe h-^- h) h y ;^ (ai^/wr-t hr-t 
(^f^/uT-fe hr-fex-h) hy^ (r-fe^/w 

^^^^-^) :ty (ctf^/ur-ferhT'tx-h) 
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(7) 
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^•f-^y) c/ypn- iji*,, h y - s e c h^'> • ^ 

— h) i^/^a^-^A, i^- i -^DjK^i^- b-;^ (r-fe 

y;^ (r-fe^/^T-fe- h) v^/i-^zri^^, ^y-i 

->^cid^^->- hy:^ (r"fe^/^r•fe h-^- h) ^//^=» 
^_|.) v?/i.3r::r>ix, - s e c h • V]} 

-fV^i^' hy^ (r-fcf^/^r-fe h-^- h) v^/l'=i::^^> 
A, xh^^^ (T"tr^>^T-t: h-f- h) i^/i^anj^ 
A. hy^ih^v^^y (^tf^/ur-fc hT'feT'— h) 
yuar^i^ix, hy-n-:7'PjK=¥v'- (ct^^/ur-t 
VT^J—V) i//V:s=:-^M.. h y - i -:/cz2K^"> • 

^/ (mf^/ur-fe hr-tT"- h) i//u3^r>ix. hy- 

^^J^s hy-s e c-'y^h^V-'ty (3:f=-/ur-fe > 30 
(3L^/ur± hT'^'r—h) v^/U3i:^!>A. v?3ih=^'> 

h^'>-t';^ hr-feT^- h) v?/U3:=i'^ 

|.y>^ (3if=-/^r-t hr-feT'- h) i^/i-a^l^ixs ^y 
- i -T'osK^P-^- hy^ (aif-zl-r-fe hr-fe^- h) 

i^/uzix.9J>., *y-n-:/K^->- hy;^ (^i^/ur 

■fe hT-fer— h) v^/W3=^»>A. ^y- s e c-:/ 
hy;^ (ai^yur-fe hr-tx-h) v^/u^-i^i^, 

*y-t->^h^'>* hy^ (ai^/ur-fe ^r'fe7'— 
|.) v^/unni^ix. hT-fer- 
f.) v^/ua-i^i., ^y (T-fe^yi-r'fe h-f- h) hy 



i;/H3:=:i^A, hy-;^ (r-fef^/wT-fe ^y 

h) T/l-^rir^A, Kyj:^ (oif^/l.T'fe K T-tx- h) 
[002 1] U-Cd. ^;tff. ilFg^. tf^h 

:t^^>m. y-^vK. 

2 ^7^ry>^S. y 
y y y i^^ ^^K. i^ y p - 

^y^DoKK, i^^cioftgS> hy^DD 
hy7/U:i-DPS. Vpi^K, 

tJ'^:/^. «:&®^/^if^^if 

^^yiyi^s tfoy^^v. \f^])^y'y. f^y 
hy>f"/i-r^v. hya^^/wr^v. ^y^i^y 
— /ur^iv. y -/wr ^ V. v^yf^/u^y^^y 
— /ur^v, ^y y ^/v^i/j^^y— /i^T^ V. hy^^ 

h y *»^b;«7 y 5^ A. TKSWb^'^y fi^-^. 

[0 0 2 3] 5 :&J[i^l^- h^k-g-^^. 

[00 24] ±f5ttj«^<Sfflftrt:> (A) AH^^mA-t 
^it'&Ph (1) 1 0 oSsasiw^^LT. ii^. 0. 0 0 
l — lOfiftlfiS. »^L<tt0. 0 1 — lOfifiSSOtt 

[0025] Ji^w^iDfgmAmmAm^. (a) 

(B) A^^^Wm\\^^»i^1tti^^\.Xfi^. 

*«Mi;iffiffl-r-5^«^]^i>Tfi. fi?^x.ff. n — 

-ry^i^^v'. n — .^f-v, n 
— .y^^^. ><y--:/iJ^^^. 2. 2, 4-hy>f"/i--< 
n-^^^^y^ i^^ti^^-^y, 7^^/v^->^ti 
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^^m^it^^^^tSk ; > ^ y y -/^^ n - 

yl^^ j^-^dt-^y— /K 2-7^^/^-0'^/— /K se 

c -^^v^/pr/^=^— /K 2 -j^f'/wy^y— /K 2- 

yur/Wn— 2. 6 — v^y f^/l^:/^/— n 
- y — /U, s e c - V^r W^T — /K h y y 
^yi^y j:./^^/^^— sec —X h7'r'>/i^T/^=> — 
yW, s e c-'^:^^7^'>/^^^^='—>^K /K 

uy^y=2— /K 1. 2-:/o fU'i^^y 3— 1. 20 
/l'-2. 5. ^:/^^^>^2l— /U-2. 4. 2-;iif^yu^ 

p tf ixv^y =1— /K hy ^^i^v^y =1— /K hy^" 
D fU'^'^/y =i-/K ^yir y v/jrir^^^tfT/u^— /w- 

; r-t h y f^/Uaif^/U>{r h ^ f^/P- n - 

'ir h V. y f^/^-f y -f'^f'^^ h y ^/l'- n -^yf- 
/U-Jr h /l^- n - r/^/t''^ h y f^/l^- n -'^ 30 

i^^yy^^^^h^. hyyf'/wy-^y 

v^^n^^f-y^'. y ^/Ui^^ cr^:^i^y 2- 

^=^M^y:/. 2. 4 :/>^^>'. r-th-zwr-fe 

hV'^ i/T-fe h>'T/l'=»— zK T-feh^^yv. ^aii^ 

X/K 2-3if-/l^d^i//WJi— T^/K 31^ u:^:^-^^/ 
K. 1, 2-7'Dt'u:^7|-^i/K> v^:?h=¥y7V, 4- 
y^/vv?;^-^y7:^. v?2^-:^1^>-. i^y^/u>?;?l-^f- 

3-/1^ y 3:^/^31— x/K ji^uv^y 3— /i-v? 
j^^yLj:— T^yu^ 3if^i^>'i5^y 3— /^^y-n->^f•/^ 

uv^y 3— /u-^y ~ 2— 

u>/^y v?3if='U>^y =3- 

/u^ y y ^/w^i-x/i-. i^^:^ u y a— yu^y 

•:;3i^u:^^y 3— /i'^y-n-:^f-/^3L— x/K 

f-l^y^y 3— /Pv^-n-:/^/^^— r/K so 
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^y 3— /^*y-n-'>*=^•>'/^^— T/u, aih^^hy 
^y^— /K r h^Jif^uv^y 3— /^':;-.n-y^/^ 
Jl— r/K f^:/^y =1— zi^y y^z^"^:— t'/k 

^y 3— /u^/7*n t'/um— -r/K T^o V>5^y 3 — 
/^■ty :^^/^^— r/K v^T'n trixi^^y 3— /u-=ey y 

^/i-. hy:/o f^^^y =»— z^-=&yy^/^^— 

:/^/K i^S^-ryT'^zK i^S^s e c-y^/K S^^n 
-'O'^/K ftKs e c-^V^/K RS3-y 
:y^/K g^g^y f^/^^^^zK S^g^2-3:f->rb:/^/K 
g^K2-ai^/U'>^^ix/K KS'<V-:^ZK RKi^iJ'a^ 
^'WK aSfey f-z^v/iJ'o^^i/yW, Sf»n-y=/K 

r-fehS^Kyf^/K r-fehg^^^^/K g^^^^f^u^-^ 
y 3— /u-ty y ^/ua:— r/K g^K^^^^^y 3— /w 

^ycn^yuai-x/K g^Kt^^i^^^-^y /I'^y y 

7"/K iSgfev^ai^ui^^y 3— /u^yai^/ua^ 
— r/K g^®^v^^f^u:/i/y ^—z^^y-^n-r/^/^^i 

/K gifK::^a tfu>'^y 3— /w-^-yji^/i^^— t'/k g^ 
g^yn t^u^-r/y 3— /u^y :/n t'/uji— -r/K g^S^:?^ 
p tf u:^:/y 3-/u^y :yf^/W3:— 7"/K ^^i^ya tr 
uv^y 3— /u^yy^/U3i— •T'/K g^Ri^^'n tf i^^' 
^y /u^y ai^/ua:— -r/K v^g^K^y=»— /K g^ 

ggy h^v/hy^y=— /K t'h f:^->'K3if^/K 

i^ai^/K 7^/l«v^y5^/K :7^/UKi;3:5!-/U*^<0 
N-yf'/W^/^i^r^ K. N, N-i^ 

y^/ud^/i'Ar^ K> N, N-v^:t^/W7t;/vAr ^ k. 
r-fehr^K. N-y f^/^r-fe hr ^ K. n. N-v^y 
f^/ur-fehr^K N-y^/u::^cifcr;r>r ^ K. n- 

;^ ^/p 3 y K>'^<c <5f ; ?ffi{ki^y ^/K 

c?y^/i';^/W2^^'>K. 1, 3-:/o>'^>^ 

-60 ^ixe^i^. ia*>-5i^ii2a£i±*iB'&Lrffi^-r 
[00 26] :^^momB^mm^^ti. ±^<D^m^ 

S'J^^WI-^dK (A) ^^^m^i^^it^^ (1) ^ 

[00 2 7] (A) ^^i:m^'ri>it^^ 

(1) ^gS^^fc^fftSS'J^lw. ;Jc^WrlKW*>5V^rt: 



(9) 



4*682 0 0 0-3 0.975 1 



15 

tt. m^. 0-1 oot:. »*L<tti 5-8or-e*) 

So 

[0 0 2 81 ^fts fm^mm^^^m^-r^^^hti 

5. ift^i 0 o^Cj^Tor/^a-zK^-g-S 
ds. 2 0fifi%«T. mz5m&%SXTXh^Ztit>» 
t »^ 1 0 0^OT(^ryW3-/ufi> ±f2^k'&«, 

(1) <^;&D7K5^^*J:t//^3tll^<^*i^^^8SI-±i:^» 

[0 0 2 9] *«§«C0^*ffiie^i|^'flw:fcJt5 (A) 

(B) Ai^<o^mm^t±. (A) (^^io* 

^fm^^^^) 1 0 OSSSJCl^UT. (B) 
l-SOSSas. J:?)»^L<nJ:l-6 0SS95-C*> 

-5, (B) fiK^o^^rsdsi-sofiiinTfcSiria^ 

^^7K^«»«l^«^iW:. {k^itel (1) ^(DOR^ xm 

[0 0 3 0] :^WM<omj^^^B^^\^l^^ ^hlCTtd 
(0 0 3 1] fl 

^-v^-^r h^-^ LTrt:. r-fef^/l-r-t h^^s 2. 4 • 

2, 4-^7'^Vv^3|->'. 3, 5— 7" 
2. 4'':t^^yi^:t>. 3. 5-3^^^ 
2. A-yi-l^iy^^. 3. 5-/i->i^:t 
5-^f^/^-2, ^-^^'tZ^iy:^:^. 2, 2. 

6, 6-^ h7;^^/^-3, S-^:/^^":^:^-^. 1. 30 
1, 1, 5, 5. 5-^^i^:7/U^n-2, 4—:/^ 
>'v?;t->'/^^coiS*ytli2a^±T**>5o :*:^l^l-:fc3 

aijoi-sofifiro. »^u<rt:3-3oai:%^i-^ 

[0 0 3 2] ^(D^.(0^^i 
fi. »^L< 111 0-20111;*. 0-4 

y;&i:UTii. «^tf. ^mit^xn (») 

h'if^T/i^^^tLXfi. BMit^XM (») iKor/w so 
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^:^y'y^5 2 0. 1^1 0 0. 1^2 0 0 JlW^r-O'J^ 

10. mis2f£^i^mfhtii>. ^^v-^-tLx 

m^ri. 3Jfyr/^^l^v:^^^1^^ K«ig«:^ri-5{b: 

fr. ^) r ^ y h^b^ijg^. ^mmy^^Mt^ 
xvKy^-. sKy-f 5 K. jKyr^y^K. ^Ky 
ry-i-:^. zKyr^ K. d^y ^f-y 4?y:^^ 

#©fi^ttSJJ. d^yr/U^U'V:i-^->K*»®«tt^PJ. 
y [>A"g'fi«r2 0 p p h]^^(DmtT^<Oiimt. Ul/>o 

[0 0 3 3] m^.^mi^^(Dmm:f7& 
:^mm<ofm^m&^^i:mmT^\z^i^xn. ±fE<o 

mm^. (A) ^5>^»*t-e{b^ife (1) ^ 

«?U Jg'&U^O't,. (B) ^ji^irmM-rtLff^K. 4# 

[0034] j^mA(omAiiio(o^m<oMrii^mt ur 

OXb-^^ (1) *5J:tJ^5g«So^S»J*^e3*5>j£'&^tei 

^noft<Dh. (B) v^7:/{b'g'^^^i-^>:^fe 
®{t:^«i (1) *3J:t;i£«S(o:t««»jd-e>/j^6iS-B'4& 

^^\.it<K>h. (B) v^7>^b^^*^*r«»:^fc 

[0 0 3 5] (1) *3J:T/£^ill:<?5:t«SS»W^ 

^-l^t-a^^SrfTofet^*). (B) i^7Wb-&4^!l^S^D 

fee 

QMb-^*^ (1) i3j:U?i^>^S<^^SS'J*^e>^jr6S-&i^ 
«:fTofco*>. (B) i^y>it^^^rffi-t^^h>^ 
[0 03 6] dMk'&il^ ( 1 ) is J:t;£>3lft<o^S3S»W^ 
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ju&^i:1SB»^\^^<Oh. (B) i^yyit^isXX^ 
®Vc^^ (1) i^^xi^^^<r>wmm^hfi^^%^ 

S^^To^t75*>. (B) 'yy^y{c^^^^'0^&-'y'rY^y 
ik^Vi\^1^(0^. US^^^'O^X.itr 

[0 0 3 7] r<DJ:5«-U"C»'^*^S*^^^^^^ 
^^^5)- C (A) - (B) <ofifi2F*&5>^fitt. H 

1. 000'-1 20. 000.»*U<ttl, 20 

[0 0 3 8] -oJ:5(-tr#^ix«*|g§^<z?ffl*ti 
=jV*>3^/^> S i 02 f?^^-^. S i N^>^^^^i 

[0 0 3 9] r<7>^o^ii. ^i^g^^^ur. IS^ 
0. i-3i4mms^aK«:?g^r6ri:ds-e#s, ^ 

om. ^iEr^iS^i-5;5\ fe^vMi. so-eoorm 
g(OiaS-c% 5'-2 4 0:$^eSiD^trfti»-r6 

[0 0 4 01 COJ:5lwUT^§e>ix5m> «fe#ttlcff 

^^D^®S!St-fl^i^^J^'^^^ LSI. i^:7.xAL 
•X DRAM. SDRAM. RDRAM. D-RDRA 

5. 

[004 1] 

[0 0 4 2] ffi^lgj^^^a (Mw) 
- (GPC) &lcJ:!?ai:£Lfc. «o 
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^JS'&^lg^. 1 00c cOxh^fc Ko77i^l-S 

SIS : pfea-^ai— ^J^-XttSJoBaiSay/wgSiJ' o-r 
h^7i^ (^t'/WISO-C ALC/GPC) 

;i7^J. : BgftmX (») SitOSHODEX A-8 0M 
(S^SOcm) 

ffl^taS : 4 or 

SftiS: 1 c c/i^ 
[00 4 3] Mg^^-i^ 

Sr^l^'C. 0<EfB:l. SOOrpm. 2 0|j? 

->y 3>'C'3^>'>«:55>raiP«t. ^«saE«r«»$^ 

fc. »:^^T% 2 oot:<otastri5fe«^uyhxj^5/ hyi^-h 

(Rudolph Technologies ttii. S 
pectra Laser20 0) S:^V^TaBS®rt-e 

so^ay^eufco #p>ixfcKfl?<0 3<F4:«-»u Ties 

O : W^<^ 3 a ;65 1 0 0 n 
X :^<75 3 ot^ \ O0nm»± 
[00 4 4] ^flg^Stf^ 

Pb^. 2 0 or-c-5^>Fr,is*s^e;«u ^^jc:4 5 0t:o 

ftS:^— I/V'+'CS 0 Ot:T-6 O^J'Sfi^rjSfe^LfCo J 

IS K 5 4 0 0 tctpM J: <:) 

[0 0 4 5] pm^ 

2 0 0t:T-55>PB^S«^««^U $f>lC5 0 0'CO 

fij. HP 1 6 4 5 1 Bmffi46J:tfHP4 28 4A:7'Ui^ 
i^sV-LCRi^-^-fflVNT. 10kHzlC*3rt5Sft 

[004 6] -^mk 1 

;^^yvhy h^s^i^'VyV'l 6 9. 7g«ri^r-fehVT 
1 gicg»$^fco*>. ;^y-!7i^^-^~ 
^iaS^S 0t:(:i5^3£$-frfco ft 
»4. 4 g*:g»$^^'<^>'5^1ft7Kl 3 0 gSrl^Pa 



(11) 
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r-fe h>'T/^=— ^2 3 9 gSaniU 5 0t:"CEl5iK^* 
e> > ^ y -/PS-ttfSM^r 2 3 9 g ^^<iK > 3 :/T- 
B^^L. ^« (A-l) ra?;&D;^c5>»)|S-&ia 
<^l:S¥*&5)^^S«:. 2. soo-efco^o 

10 0 4 71 -&^e«ll2 

^/W h y / h=^*>'>7:/l 6 9. 7 g v^^yT'niK 

^/u-T y >^^/u^ h 9 1 g icjg^s-fr^ot). -X y - 
y^^-^^-cj9^^$^. ^[aS^sot;!::^^^^ 

ftJ-. -r:^-V3^»7Kl 3 0 %nr\^^SitA-^XWm!i 

S^DLfCo ^O^. 5 o*c-c2^rrg^$*fc<^*>. R 

/u=2-/u2 3 9 g^iau 5 ot:-eslt^fi^*>e);^^y- 
/^S:'&l>^*2 3 9 g3iy^3KU-v/3>-T-Sft^U. S 
(A-2) «r»fc« wOiP;K5^«ie'&«»oaSsp^ 
^^^SJi. 3, 2 0 0-Cfcofcp 
[0 0 4 8] -^^^€^3 

y^/Uhy h^v'-^^^'l 0 1. 8g^7^h7P<h^ 
•>v'7>'8 4. 7 gSrT'D t-u^^^ry n-yu^y^^nf 
4 3 glwS^^F^fccT?'^. >;y-i7:/^- 
^J'-T-ffi^^^^. gia[ilS«:5 0t:{;i$3t$*^. ft 
JC. i/^'?K4. 4g«:^«^^^^:^^^^7 0g 
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I I (B) \msA 
^m\sjim.\m i (*) 

I I I (8B) 

-~i — I — I — 

1 I a-D I (a) I 20 
— I — 

2 I U-l) I (a) I 40 

— I I I 

3 I CA-U I (b) 1 20 

— I — I I 

4 I (A-l) I (c) I 20 

— I 

5 |(A-2) I (c) I 20 

— I I — | — 
[0052l *) jS*Il::Sl5«f<0@^^J^10 0SP«w 
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